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DETAILED ACTION 



Election/Restrictions 



1. Claims 34-38 are withdrawn from further consideration pursuant to 37 CFR 1 142(b) as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Election was made without traverse in Paper No. 3. 



2. ihe following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-9 and 25-29 are rejected under 35 U.S.C. 102(b) as being anticipated by Hayakawa 
et al (US 4,824,518). 

In a method of producing semiconductor lasers (col 3, In 25-55), Hayakawa et al 
discloses a molecular beam apparatus (MBE), where a GaAs substrate in a pre-treatment 
chamber is heated to about 600°C during a radiation treatment by an As 4 molecular beam with 
about 10" 6 -10" 5 torr and is allowed to stand at about 600°C for about 10 minutes, after which the 
temperature of the GaAs substrate is lowered to 200°C or less during a radiation treatment by the 
As 4 molecular beam, thereby achieving complete removal of a oxidized film from on the GaAs 
substrate (col 4, In 25-55), this reads on applicant's cleansing of a surface of the first crystal by 
thermal desorption. Hayakawa et al also discloses radiation with the As molecular beam is 



Claim Rejections -35 USC § 102 
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contined after the temperature of the GaAs substrate is lowered, so as to positively deposit the As 
on the GaAs substrate and the deposited As is completely evaporated by a heating process prior 
to epitaxial growth (col 4, In 60-67 and col 5, In 1-2). Hayakawa et al also discloses the pre- 
treatment chamber can contain Ga cells in addition to the As cells, where after the removal of the 
oxidized film from the surface of the substrate, a GaAs buffer layer is grown on the substrate is 
grown on the substrate in the pretreatment chamber and then the substrate is carried into the 
growth chamber in which crystal growth is carried out on the buffer layer (col 6, In 10-26), 
where the buffer layer reads on applicant's first layer substantially accommodates strain 
accumulated between the first crystal and the second crystal. Hayakawa et al also discloses after 
the GaAs substrate is moved to the growth chamber, the GaAs substrate is heated to a 
temperature of 500°C during a radiation treatment by a P molecular beam and then radiated with 
molecular beams of In, Al and Ga to start the epitaxial growth of (Al x Gai- N ) y Ini_ y P layers thereon 
and the growth is stated at a relatively low temperature and after the growth begins, the 
temperature is gradually raised to the optimum level of 600°C (col 5, In 3-30). 

Referring to claim 2, Hayakawa et al discloses heating to 600°C under a As 4 flux of 10" 6 - 
10' 5 torr and annealing for 10 minutes. 

Referring to claim 3, Hayakawa et al discloses a pressure of I0' 5 torr (0.0013 Pa), this 
reads on applicant's about 0.004 Pa. 

Referring to claim 4, Hayakawa et al discloses a first crystal of GaAs and a desorption 
vapor of As. 

Referring to claim 5, Hayakawa et al discloses a first crystal of GaAs and a desorption 
vapor of As 4 . 
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Referring to claim 6, Hayakawa et al discloses As deposits on a GaAs substrate at a 
temperature of 200°C, this reads on applicant's condenses on the surface of the first crystal and 
the As layer is completely evaporated in a step prior to epitaxial growth, this reads on varying 
thickness of the first layer by varying temperature. 

Referring to claim 7, Hayakawa et al discloses the first vapor is introduced at 200°C and 
the optimal temperature of epitaxial growth is 600°C. 

Referring to claim 8, Hayakawa et al discloses a first crystal of GaAs and a first material 

Referring to claim 9, Hayakawa et al discloses a first crystal of GaAs and a first material 

Of AS4. 

Referring to claim 25-26, Hayakawa et al discloses a method of producing a 
semiconductor laser, this reads on applicant's used in optoelectronics. 

Referring to claim 27, Hayakawa et al discloses deposited an As layer and depositing Ga 
to form a GaAs buffer layer after thermal desorption of the substrate. 

Referring to claim 28, Hayakawa et al discloses a GaAs buffer layer this reads on 
applicant's accommodating strain between the substrate and the crystal. It is also inherent to 
Hayakawa et al to have a frist layer which accomadates strain between a substrate and a crystal 
during epitaxial growth because Hayakawa discloses the same method of depositing the same 
first layer as applicant. 

Referring to claim 29, Hayakawa et al discloses a GaAs substrate, a crystal of AlGalnP, a 
first material of As and a second material of Ga 
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4. Claim is are rejected under 35 U.S.C. 102(b) as being anticipated by Ogasawara (US 
4,897,367). 

Ogasawara discloses a GaAs monomolecular layer from on a Si substrate, where the Si 
substrate is surface cleaned in an MBE system at a temperature of 1000°C for about 20 minutes 
(col 2, In 10-38). Ogasawara also discloses a As cell shutter onto a substrate, the temperature of 
the substrate is decreased to 60°C-90°C over a period of about 20 minutes and then a Ga cell 
shutter is irradiated onto the substrate about 1 second in an amount needed to form a GaAs layer 
(col 2, In 39=58). Ogasawara also discloses while still irradiating an As beam on the substrate, 
the temperature of the substrate was increased to 200°C-400°C, where heating results in a change 
of an amorphous GaAs layer to a single crystal GaAs layer and the As beam is irradiated to 
prevent out-diffusion of As from the GaAs layer during heating (col 2, In 59-67). Ogasawara also 
discloses a GaAs buffer layer is grown at a temperature of 200°C-400°C to allow a GaAs layer to 
be epitaxially grown thereon at 450°C-580°C. 

Referring to claim 1, Ogasawara discloses a first crystal of Si, a first layer of As, a second 
layer of Ga, and a second crystal of GaAs. Ogasawara also discloses heating to a temperature of 
1000°C to clean the surface of the substrate. Ogasawara is silent to the first layer accommodates 
strain accumulated by the second crystal but it is inherent to Ogasawara to have a first layer 
which accommodates strain accumulated by the second crystal because he teaches a similar first 
layer and a similar second crystal grown epitaxially thereon. 



Claim Rejections - 35 USC 103 
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5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention w as made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hayakawa et al 
(US 4,824,518). 

Hayakawa et al teaches all of the limitations of claim 3, as discussed above in claim 2. 
Hayakawa et al teaches a desorption pressure of 0.0013 Pa, this reads on applicant's about 0.004 
Pa. If this is not the case then it would have been obvious to a person of ordinary skill in the art 
at the time of the invention to modify Hayakawa et al by attempting to optimize the pressure by 
conducting routine experimentation. 

Referring to claims 4-5, Hayakawa et al teaches a GaAs first crystal and a AS4 desorption 

vapor. 

7. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hayakawa et al 
(US 4,824,518) in view of Nomura et al (US 5,656,540). 

Hayakawa et al teaches all of the limitations of claim 3, as discussed previously in claim 
2. Hayakawa et al teaches a desorption vapor pressure of 0.0013 Pa, this reads on applicnat's 
0.004 about Pa, but if this is not the case. 

In a method of semiconductor crystal growth, Normura et al teaches a GaAs substrate is 
heated to 620°C under a pressure of As 4 , where the pressure of As 4 is 5xl0' 3 Pa, to remove a 
natural oxide film (col 3, In 20-35 and col 4, In 23-37 and col 4, In 49-60). It would have been 
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obvious to a person of ordinary skill in the art at the time of the invention to modify Hayakawa et 
al with Nomura et al because luminescence is improved (col 4, In 53-60). 

Referring to claim 4, the combination of Hayakawa et al and Nomura et al teaches a first 
crystal of GaAs and a desorption vapor of As. 

Referring to claim 5, the combination of Hayakawa et al and Nomura et al teaches a first 
crystal of GaAs and a desorption vapor of As 4 . 

8. Claims 6-i i and 30-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayakawa et al (US 4,824,5 18) in view of Pessa et al (US 4,876,21 8). 

Hayakawa et al discloses all of the limitations of claim 6, as discussed previously above 
in claim 2, except adjusting the thickness of the first layer by varying a temperature of the first 
crystal. 

In a method of forming a GaAs buffer layer on a GaAs substrate, Pessa et al teaches a 
growing temperature of 100°-500°C and Ga and As contained in effusions cells and are heated to 
evaporation temperatures, which are on the order of 300°C (As) and 800°C (Ga), where a shutter 
is opened in front of a As cell and a vapor beam of As 4 molecules is allowed to act on the surface 
of a substrate for a period of time which is required to form one atom layer and excess arsenic is 
removed through re-evaporation (col 3, In 15-50), this reads on applicant's adjusting the 
thickness of the first layer by varying a temperature of the first crystal. Pessa et al also teaches 
after the As layer is formed, a vapor beam of Ga atoms is allowed to act on the growing surface 
until a number of Ga atoms corresponding to a single atom layer reaches the growing surface 
(col 3, In 50-65). 
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It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Hayakawa et al with Pessa et al because the growing surface grows by one 
atom layer only with good crystallographic properties (col 1, In 55-65). 

Referring to claim 7, the combination of Hayakawa et al and Pessa et al discloses the first 
vapor is introduced at 200°C and the optimal temperature of epitaxial growth is 600°C. 

Referring to claim 8, the combination of Hayakawa et al and Pessa et al discloses a first 
crystal of GaAs and a first material of As. 

Referring to claim 9, the combination of Hayakawa et a! and Pessa et al discloses a first 
crystal of GaAs and a first material of Asa. 

Referring to claim 10, the combination of Hayakawa et al and Pessa et al discloses a first 
layer is an atom layer, this reads on applicant's few angstroms to approximately a few tens of 
angstroms. 

Referring to claim 1 1, the combination of Hayakawa et al and Pessa et al teaches a 
shutter is opened allowing a first vapor to act on the surface of the substrate. 

Referring to claim 30, the combination of Hayakawa et al and Pessa et al discloses a first 
layer is an atom layer, this reads on applicant's few angstroms to approximately a few tens of 
angstroms. 

Referring to claim 3 1, the combination of Hayakawa et al and Pessa et al discloses an 
atom layer of Ga atoms. 
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9. Claims 12-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hayakawa et al 
(US 4,824,518) in view of Pessa et al (US 4,876,218) as applied to claim 6 above, and further in 
view of Ogasawara (US 4,897,367). 

The combination of Hayakawa et al and Pessa et al teaches all of the limitations of claim 
12, as discussed above in claim 6, including heating the second layer to an epitaxial growth 
temperature of 600°C. The combination of Hayakawa et al and Pessa et al does not teach 
annealing under a pressure of the first vapor of about 0.008 Pa. 

In a process of growing gallium arsenide on a silicon substrate, Ogasawara teaches a 
GaAs monomolecular layer from on a Si substrate, where the Si substrate is surface cleaned in an 
MBE system at a temperature of 1000°C for about 20 minutes (col 2, In 10-38). Ogasawara also 
discloses a As effusion cell shutter is opened to irradiate As onto a substrate, the temperature of 
the substrate is decreased to 60°C-90°C over a period of about 20 minutes and then a Ga effusion 
cell shutter opened to irradiate Ga onto the substrate about 1 second in an amount needed to form 
a GaAs layer (col 2, In 39-58). Ogasawara also discloses while still irradiating an As beam on the 
substrate, the temperature of the substrate was increased to 200°C-400°C, where heating results 
in a change of an amorphous GaAs layer to a single crystal GaAs layer and the As beam is 
irradiated to prevent out-diffusion of As from the GaAs layer during heating (col 2, In 59-67). 
Ogasawara also discloses a GaAs buffer layer is grown at a temperature of 200°C-400°C to 
allow a GaAs layer to be epitaxially grown thereon at 450°C-580°C. It would have been obvious 
to a person of ordinary skill in the art at the time of the invention to modify the combination of 
Hayakawa et al and Pessa et al with Ogasawara because a pressure of As prevents out-diffusion 
from the GaAs layer 
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Referring to claim 12, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches a pressure of the first vapor is 0.0013 Pa, where this reads on applicant's pressure of 
0.008 Pa, if this is not the case then it would have been obvious to a person of ordinary skill in 
the art at the time of the invention to modify the combination of Hayakawa et al, Pessa et al and 
Ogasawara by attempting to optimize the pressure of the first vapor by conducting routine 
experimentation because the vapor pressure is a result effective variable as taught by Ogasawara. 

Referring to claim 13, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches the second layer is an atom layer, this reads on applicant's mono-layer of atoms. 

Referring to claim 14, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches an effusion cell, this reads on applicant's furnace containing a second vapor. The 
combination of Hayakawa et al, Pessa et al and Ogasawara also teaches a shutter opens to allow 
the second vapor to contact the substrate. 

Referring to claim 15, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches a first crystal of GaAs, a first material of As and a second material of Ga. 

Referring to claim 16, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches the second vapor of Ga has a temperature of 800°C. this reads applicant's about 900°C. 
The combination of Hayakawa et al, Pessa et al and Ogasawara is silent to the pressure of second 
vapor. It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Hayakawa et al, Pessa et al and Ogasawara by attempting 
to optimize the pressure of the second vapor by conducting routine experimentation because 
pressure is a result effective variable. 
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Referring to claim 17, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches a second material forms a second layer of GaAs and the second crystal is AlGalnP, this 
reads on applicant's the ratio of the second material is substantially equal to the ratio of the 
elements forming the second crystal. 

Referring to claim 18, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches 1 second. 

Referring to claim 19, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches the second shutter is open for I second and a monolayer of group III atoms. It is inherent 
to the combination of Hayakawa et al, Pessa et al and Ogasawara to have a monolayer wherein 
the number per surface are of group-Ill forming the monolayer is about 6.5el4 cm" 2 because the 
combination of Hayakawa et al, Pessa et al and Ogasawara teaches a similar method of 
depositing a group-Ill monolayer. The combination of Hayakawa et al, Pessa et al and 
Ogasawara does not teach the second shutter is opened for 2.2 seconds. It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify the 
combination of Hayakawa et al, Pessa et al and Ogasawara by attempting to optimize the time 
the shutter is opened by conducting routine experimentation because the time the shutter is open 
is a result effective variable. 

Referring to claim 20, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches a monolayer, this reads on a few angstoms to a few tens of angstroms. 

Referring to claim 21, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches an epitaxial growth of AlGalnP, where Al, Ga, In and P are introduced into a growth 
chamber at an optimal temperature for epitaxial growth. 
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Referring to claim 22, the combination of Hayakawa et al, Pessa et al and Ogasawara 
teaches shutters. 



10. Claims 23-24 and 32-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayakawa et al (US 4,824,518) in view of Pessa et al (US 4,876,218) along with Ogasawara (US 
4,897,367) as applied to claims 12-22 above, and further in view of Grunthaner et al (US 
5^094,974). 

The combination of Hayakawa et al, Pessa et al and Ogasawara teaches all of the 
limitations of claim 23, as discussed above in claim 22, except the ratio of the group-V flux to 
the group-Ill flux is substantially in the range of 1.5 to about 3 

In a method growing group 1I1-V films by control of MBE growth stoichiometry, 
Grunthaner et al teaches instantaneous flux ratios of In to As have been critcal to the control of 
defect generation in the lattice mismatched epitaxy of InAs on GaAs (col 2, In 25-40). Gruntaner 
et al also teaches a substrate temperature of 250°C-575°C during deposition of the InAs layer on 
the GaAs layer (col 4, In 1-10). It would have been obvious to a person of ordinary skill in the art 
at the time of the invention to modify the combination of Hayakawa et al, Pessa et al and 
Ogasawara with Grunthaner by attempting to optimize the ratio of fluxes by conducting routine 
experimentation because the ratio of fluxes is a result effective variable 

Referring to claim 24, the combination of Hayakawa et al, Pessa et al, Ogasawara and 
Grunthaner et al teaches InAs. 

Referring to claim 32, the combination of Hayakawa et al, Pessa et al, Ogasawara and 
Grunthaner et al teaches a GaAs substrate is heated to about 600°C during a radiation treatment 
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by an AS4 molecular beam, where As 4 is an equivilent source of Asernic to As 2 , with about 10" 5 
torr, 0.0013 Pa, and is allowed to stand at about 600°C for about 10 minutes, where a pressure of 
0.013 Pa reads on applicant's 0.008 Pa, but if this is not the case than it would have been obvious 
to a person of ordinary skill in the art at the time of the invention to modify the combination of 
Hayakawa et al, Pessa et al, Ogasawara and Grunthaner et al by attempting to optimize the 
pressure by conducting routine experimentation because pressure is a result effective variable. 
The combination of Hayakawa et al, Pessa et al, Ogasawara and Grunthaner et al also teaches 
lowering the temperature to I00°C-500°C, whereby an atom layer of As is formed and excess 
arsenic is removed through re-evporation, where the evaporation temperature of As is 300°C 
The combination of Hayakawa et al, Pessa et al, Ogasawara and Grunthaner et al teaches an 
evaporation temperature of 300°C, this reads on applicant's temperature of about 250°C, but if 
this is not the case then it would have been obvious to a person of ordinary skill in the art at the 
time of the invention the combination of Hayakawa et al, Pessa et al, Ogasawara and Grunthaner 
et al by attempting to optimize the evaporation temperature by conducting routine 
experimentation because temperature is a result effective variable. The combination of 
Hayakawa et al, Pessa et al, Ogasawara and Gamthaner et al is silent to the In vapor is 
introduced at a temperature of 790°C, but it is inherent to the combination of Hayakawa et al, 
Pessa et al, Ogasawara and Grunthaner et al to have the In vapor introduced because the 
evaporation temperature of Indium is about 790 T. The combination of Hayakawa et al, Pessa et 
al, Ogasawara and Grunthaner et al teaches annealing at 400°C under As 4 vapor and wherein 
epitaxial growth of InAs. 
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Referring to claim 33, the combination of Hayakawa et al, Pessa et al, Ogasawara and 
Gmnthaner et al teaches the epitaxial growth of InAs by introducing a flux of In vapor and a flux 
of As vapor and maintaining a temperature of 250°-575°C. It would have been obvious to a 
person of ordinary skill in the art at the time of the invention is silent to the ratio of the fluxes is 
maintained at 2.5. It would have been obvious to a person of ordinary skill in the art at the time 
of the invention to modify the combination of Hayakawa et al, Pessa et al, Ogasawara and 
Grunthaner et al by attempting to optimize the ratio of fluxes by conducting routine 
experimentation because the ratio is a result effective variable. 



Conclusion 

1 1. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Nishikata et al (US 5,432, 124) teaches a group V component of a substrate can be 
effectively prevented from leaving the substrate by evaporating onto the substrtate surface with 
V molecular beams of the type same as or different from that of V atoms in the substrate in the 
step of cleaning the substrate and a transition layer is apt to be formed on the interface of he 
substrate if the pressure of V molecular beams is too high (col 4, In 40-52). 

Chang et al (US 5,294,287) teaches an MBE apparatus where a gallium effusion cell at 
998°C and an arsenic cell at 230°C (col 6, In 1-20). 

Kubiak et al (US 4,330,360) teaches group III beam intensities may be regulated by 
varying the effusion cell temperatures and where noiminal effusion cell temperatures range from 
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900°C-1000°C for Ga and 800°C-840°C for Indium depending on the effusion cell to substrate 
distance (col 3, In 45-67). 

Miller (US 4,470,192) teaches a GaAs epilayer on a GaAs subsrate is grown using an As 2 
or an AS4 flux and the As flux prevents surface decomposition (col 2, In 40-60). 

Dobson et al (US 4,575,462) teaches a MBE apparatus with effusion cells each provided 
with independently operable shutters and an As2 flux of 4xl0 15 atoms/cm 2 /sec and a gallium flux 
of 1 .22x10* 5 atoms/cmVsec are used to grow a GaAs monolayer film on a GaAs substrate, where 
the ratio between fluxes is 3.2. (coi 6, in 15-60) 

Chisholm et al (US 5,221,367) teaches InAs on a GaAs substrate where the ratio of I to 
As4and the temperature of the substrate are result effective variables (col 8, In 1-15). 

Cho (US 3,942.624) teaches growth rate is governed by the effusion cell temperature, i.e. 
the evaporation rate of Ga in the case of GaAs. (col 1, In 20-50) 

12. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 703-305-4953. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin L Utech can be reached on 703-308-3868. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-9310 for regular 
communications and 703-872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661 . 
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